HISTRAP is a proposed 2.67 T-m synchrotron-coolerstorage ring having eight 450, C-design dipole magnets. A prototype dipole has been designed, fabricated, and mapped. The magnet design utilizes curved and angled coil ends to compensate for end effects in the field. Construction of the prototype dipole has been completed by the FNAL magnet factory. The magnetic field has been mapped using a Hall-effect probe affixed to a newly constructed, PC-based, horizontal positioning system. Results of the field mapping are presented.
The dipoles require special consideration for geveral reasons: 1) Their short path length, 131 cm, results in a 3-D geometry with complicated end effects; 2) a large gap, 7 cm, is needed to contain bake-out insulation necessitated by ultra-high vacuum requirements; 3) the radius of curvature is small, 1.67 m, producing a large sagitta which mandates a curved geometry; 4) they must exhibit good field quality from 0.06 to 1.6 T with a 12 cm good field width; and 5) they must be C-shaped to permit merged laser beam studies. concerns, a prototype dipole has been designed, fabricated, and measured.
To address these " i w curvature adjusts the integrated sextupole com onent. These parameters were optimized to give the cayculated field profiles shown as the dotted lines in Fig. 2 . This technique corrects most of the integrated field deviations where they occur at the dipole ends.
Using this design, a prototype dipole magnet was constructed by FNAL with yoke design and assembly similar to that used for the IUCF dipoles$. The yoke was fabricated from laminations punched from 16-gauge SAE 1004-1006 cold-rolled sheet steel purchased from Inland Steel. This steel is phosphate coated to provide electrical insulation between laminations and has a measured permeability of 182 at 100 Oersteds. In order to eliminate dimensional problems induced by the stress in the steel, the laminations were punched with a two-stage die. Sample laminations were dimensionally checked with a Cordax coordinate measuring machine. The pole tips are flat and parallel to within 0.025 mm.
The laminations were washed to improve adhesion, coated with a thin layer of epoxy, and then stacked in an assembly fixture. This fixture was used to stack both the yoke and end assemblies, which consist of removable 7.62 cm-thick end packs bolted to 2.54 cmthick back packs which were machined with the designed Rogowski contours. The laminations were stacked between these fabricated end assemblies with the gap facing down and centered about a vertical spacer projecting into the gap. Two rails determined the curvature of the magnet yoke. The yoke was then compressed to the proper length with a 25-ton press and fixed in length with long thru-bolts in the stacking fixture. Steel plates, 1.91 cm thick, were welded to the top, bottom, and side indentations. Finally, the epoxy between laminations was cured at 3000C for five hours. Laminations are glued together except that the end packs are removable and bolted to the back packs. intervals during mapping. Three thermocouples connected to digital panel meters are used to provide coil, yoke, and ambient temperature measurements. Each of the above devices provides output through an RS-232C serial interface.
During the mapping process, horizontal motion is controlled by a compiled BASIC program which programs stepping motor controller integrated circuits on the PC board for specified motion patterns. also reads information from the RS-232C devices, displays it, records relative extrema, and writes the information to a floppy disk for later data reduction.
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The software
The midplane of the prototype dipole has been mapped over its entire magnetic field range. mapping consists of 419 points along each of 21 curved, parallel orbits, each orbit separated by 1 cm. Mapping points are located along an orbit such that the path length between points is constant at 5 nun, yielding a total path length of 209 cm. This approach yields simplified field calculations. Positioning accuracy along a single axis is assured to within 0.04 nun for each of the 8799 mapping points.
A given
The dipole field was mapped at 15 excitation levels ranging from 72 to 2406 A, or 0.06 to 1.61 T. where x is the equilibrium orbit deviation in meters. Knowing these coefficients permits physical magnetic elements in the ring to be tuned for proper beam focusing. Tracking studies of the HISTRAP lattice are being performed with these multipole components in the dipole magnets. Correction magnets for the octupole component may not be required. The magnet's effective ion path length is also tabulated.
Sumnarv
A prototype dipole has been successfully designed, constructed, and mapped. Results showing almost identical integrated and central profiles verified that the curved and angled coil end design did cancel the sextupole component found in typical C-shaped dipoles with straight coil ends. Except for the small quadrupole component, the predicted field profiles very accurately modelled the actual field profiles. This includes the predicted loss of field shape at both high and low excitation. The prototype dipole is adequate and will be used without modification for HISTRAP construction.
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